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Accomplishments 

This grant covers the initial data reduction and analysis of the magnetic field 
measurements of the Polar spacecraft. At this writing data for the first three years of the mission 
have been processed and deposited in the key parameter database. These data are also available 
in a variety of time resolutions and coordinate systems via a Webserver at UCLA that provides 
both plots and digital data. The flight software has twice been reprogrammed: once to remove a 
glitch in the data where there were rare collisions between commands in the central processing 
unit and once to provide burst mode data at 100 samples per second on a regular basis. The 
instrument continues to function as described in the instrument paper (1.1 in the bibliography 
attached below). 

The early observations were compared with observations on the same field lines at lower 
altitudes (1.2). We find a similar distribution of currents as at low altitudes with similar 
magnitudes (1.3). Substorms also affect the orientation of the field high over the polar cap. 
Growth phase and expansion phase effects are seen ( 1 .4). Around the polar cusp a broad area of 
depression of the field referenced to the Tsyganenko model is seen that we interpret as a 
difference in the shape of the magnetopause around the cusp from the shape assumed in the 
model (1.5). The cusp also has a sharp depression in the field strength where there is enhanced 
plasma. 

The Polar magnetic measurements also proved to be most useful for testing the accuracy 
of MHD models (1.6, 1.11) and for comparing with more empirical models (1.7). Low altitude 
measurements also were found to be very sensitive to the currents in the ring current enabling us 
to develop a new technique to monitor it (1.8). Other investigations of the low altitude current 
systems showed them to be very sensitive to the north-south component of the magnetic field but 
rather less sensitive to the dynamic pressure (1.9). Similar studies at high altitudes revealed the 
sensitivity of the outer magnetosphere to high dynamic pressure and the north-south component 
of the IMF (1.10). 

When the IMF is almost due northward reconnection of the IMF and the tail lobe 
magnetic field can occur above and behind the polar cusp. This important process can add solar 
wind plasma directly to closed magnetospheric field lines on the dayside of the Earth. J. W. 
Dungey had conjectured in 1963 that this mechanism could occur but it was not until 1998 that 
we were able to show this unambiguously by comparing observations with numerical models 
(Lll). 


We also made important contributions to the study of waves and turbulence. Co- 
Investigator, Cindy Cattell, discovered that large amplitude parallel electric fields were moving 



along the magnetic field lines near the edge of the plasma sheet (1.12). H. Laakso discovered 
that IMF directional changes could trigger waves in the magnetosphere (1.13). We also explored 
turbulence in the neighborhood of the magnetosheath-polar cusp interface by comparing Interball 
measurements with Polar (1.14). 

We supported many studies by other Polar investigators. W. K. Peterson studied a 
FAST-POLAR conjunction (1.15). N. Maynard examined the convection pattern when the IMF 
was northward (1.16, 1.19). J. Chen with T. A. Fritz studied the possibility of energetic particles 
being accelerated in the polar cusp (1.17). E. Whipple used the trajectories of charged particles 
to study the magnetospheric electric field pattern (1.18). C. A. Cattell used the time separation 
of pulses on the two electric antennas to measure their velocity (1.20) and N. A. Tsyganenko 
completed a survey of the magnetic field in the inner magnetosphere ( 1 .22). 

We also continued to understand better the magnetic configuration of the magnetosphere 
using our own measurements. Graduate student X-W. Zhou showed how the polar cusp location 
varies with the tilt angle (1.21). C. T. Russell also showed how the magnetic field at high 
altitudes responds to a sudden change in the solar wind dynamic pressure (1.23) in an effort to 
explain why there was an abrupt change in the properties of the plasma when the pressure wave 
passed over Polar (1.24). These latter two papers have been accepted for publication. 

In addition to these papers, numerous papers were presented at scientific meetings and at 
the ISTP meetings. These oral presentations are listed below but we do not repeat a description 
of each of their contents here. By and large their content is covered in the papers discussed 
above. 


No patents or inventions were developed as a result of this grant. This work now 
continues under the auspices of grant NAG5-7721. 
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2.48 C. T. Russell, X-W. Zhou, G. Le, P. H. Reiff, J. G. Luhmann and C. A. Cattell, POLAR 
observations of field aligned currents in the high latitude, high altitude magnetosphere, 
presented at the 8 th Scientific Assembly of IAGA, Uppsala, Sweden, August 1997. 

2.49 W. J. Hughes, D. L. Murr, H. E. Spence, C. T. Russell, R. A. Greenwald and M. J. 
Engebretson, Ground-satellite correlations of transient flows in the magnetospheric cusp: 
POLAR, SuperDARN, and MACCS, presented at the 8 th Scientific Assembly of IAGA, 
Uppsala, Sweden, August 1997. 

2.50 P. Song, J. U. Kozyra, M. O. Chandler, T. E. Moore and C. T. Russell, Polar observations 
of magnetosheath plasmas: TIDE measurements of thermal plasma properties, presented 
at the 8 th Scientific Assembly of IAGA, Uppsala, Sweden, August 1997. 

2.51 X-W. Zhou, C. T. Russell and G. Le, POLAR magnetic field measurements in the polar 
cusp, presented at the 8 ,h Scientific Assembly of IAGA, Uppsala, Sweden, August 1997. 

2.52 G. Le and C. T. Russell, Initial POLAR MFE observations of effects of the ring current 
and the magnetopause current in low altitude polar magnetosphere, presented at the 8 th 
Scientific Assembly of IAGA, Uppsala, Sweden, August 1997. 

2.53 G. Le, T. L. Mulligan, C. T. Russell and J. G. Luhmann, POLAR magnetic field 
observations of the low altitude, high latitude magnetosphere during January 1997 
Magnetic Cloud Event, presented at the 8 ,h Scientific Assembly of IAGA, Uppsala, 
Sweden, August 1997. 

2.54 W. K. Peterson, H. I. Collin, S. A. Fuselier, D. M. Klumpar, O. W. Lennartsson. E. G. 
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Shelley, Y.-K. Tung, C. W. Carlson, R. E. Ergun, J. P. McFadden, W. J. Peria, W. J. 
Burke, J. H. Clemmons, R. P. Lepping, C. A. Kletzing, N. C. Maynard, T. G. Onsager, C. 
T. Russell, L. Tang and J. Wygant, Simultaneous observations of solar wind plasma entry 
from FAST and POLAR, presented at Fall AGU meeting (abstract) Eos. Trans . AGU , 
78(46), Fall Meeting Suppl., ¥ 511 , 1997. 

2.55 F. R. Fenrich, J. G. Luhmann, X-W. Zhou, C. T. Russell, J. A. Fedder, S. Slinker, S. 
Fuselier and J. D. Scudder, Comparison of cusp location as determined by Polar satellite 
observations, empirical and MHD global magnetospheric models, presented at Fall AGU 
meeting (abstract) Eos. Trans . AGU , 78(46), Fall Meeting Suppl., F577, 1997. 

2.56 A. Keiling, M. Johnson, C. Cattell, J. R. Wygant, M. Temerin, F. S. Mozer, M. 
Brittnacher, G. Parks, C. Kletzing, J. D. Scudder, H. Collin, W. Peterson and C. T. 
Russell, Association of intense electric fields near the plasma sheet boundary with auroral 
phenomena, presented at Fall AGU meeting (abstract) Eos . Trans . AGU , 78(46), Fall 
Meeting Suppl., F583, 1997. 

2.57 C. T. Russell, X-W. Zhou, G. Le, S. Fuselier, J. D. Scudder, F. Fenrich and J. G. 
Luhmann, The structure of the Polar cusp, presented at Fall AGU meeting (abstract) Eos. 
Trans . AGU , 78(46), Fall Meeting Suppl., F585, 1997. 

2.58 W. J. Hughes, N. C. Maynard, T. G. Onsager, W. K. Peterson, C. T. Russell, M. J. 
Engebretson and T. Moretto, Ground-satellite correlations of transient flows in the 
magnetospheric cusp: POLAR and MACCS observations, presented at Fall AGU meeting 
(abstract) Eos. Trans . AGU . 78(46), Fall Meeting Suppl., F586, 1997. 

2.59 S.-W. Chang, J. D. Scudder, J. B. Sigwarth, L. A. Frank, N. C. Maynard, W. J. Burke, W. 
K. Peterson, E. G. Shelley, R. Friedel, J. B. Blake, C. T. Russell, R. A. Greenwald, R. P. 
Lepping, G. J. Sofko, J.-P. Villain and M. Lester, Generation of the theta aurora, 
presented at Fall AGU meeting (abstract) Eos . Trans . AGU , 78(46), Fall Meeting Suppl., 
F586, 1997. 

2.60 P. J. Chi, C. T. Russell, X-W. Zhou, G. Le, C. A. Catell and J. H. Clemmons, ULF waves 
in the cusp region observed by the POLAR spacecraft, presented at Fall AGU meeting 
(abstract) Eos. Trans . AGU , 78(46), Fall Meeting Suppl., F591, 1997. 

2.61 J. S. Pickett, D. A. Gumett, M. J. LeDocq, J. D. Menietti, J. R. Franz, P. M. Kintner, B. 
T. Tsurutani, C. M. Ho, J. Chen, T. A. Fritz, J. B. Blake and C. T. Russell, Plasma waves 
observed in connection with cusp energetic particle events, presented at Fall AGU 
meeting (abstract) Eos. Trans . AGU , 78(46), Fall Meeting Suppl., F592, 1997. 

2.62 J. D. Scudder, F. S. Mozer, J. S. Pickett, C. T. Russell, T. E. Moore and W. K. Peterson, 
Review of the evidence for in situ penetration of the diffusion region for BZ 0 at high 
latitude magnetopause approaches, presented at Fall AGU meeting (abstract) Eos . Trans . 
AGU , 78(46), Fall Meeting Suppl., F599, 1997. 

2.63 G. Le and C. T. Russell, Initial POLAR MFE observations of the low-altitude Polar 
magnetosphere: Monitoring the ring current with Polar orbiting spacecraft, presented at 
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Fall AGU meeting (abstract) Eos. Trans . AGU, 78(46), Fall Meeting Suppl., F601, 1997. 

2.64 J. H. Clemmons, H. J. Singer, F. S. Mozer, C. T. Russell, O. W. Lennartsson, W. K. 
Peterson, J. D. Scudder and R. F. Pfaff, Characterization of large amplitude ULF waves 
observed by the Polar satellite, presented at Fall AGU meeting (abstract) Eos. Trans . 
AGU , 78(46), Fall Meeting Suppl., F601, 1997. 

2.65 E. Zesta, H. J. Singer, N. E. Turner, G. Le, C. T. Russell and T. Hughes, Ground 
magnetometer derived ionospheric currents for the January 9-11, 1997 magnetic cloud 
event and comparisons with in situ measurements from POLAR, presented at Fall AGU 
meeting (abstract) Eos. Trans . AGU , 78(46), Fall Meeting Suppl., F606, 1997. 

2.66 G. B. Hospodarsky, M. J. LeDocq, J. S. Pickett, D. A. Gurnett, J. D. Scudder, J. 
Clemmons, S. A. Boardsen, W. K. Peterson and C. T. Russell, Equatorial waves observed 
by POLAR, presented at Fall AGU meeting (abstract) Eos . Trans . AGU , 78(46), Fall 
Meeting Suppl., F619, 1997. 

2.67 X-W. Zhou, G. Le and C. T. Russell, Field-aligned current systems observed by POLAR 
spacecraft, presented at Fall AGU meeting (abstract) Eos . Trans . AGU , 78(46), Fall 
Meeting Suppl., F621, 1997. 

2.68 S. Bounds, R. Pfaff, S. Knowlton, F. Mozer, M. Temerin, C. Kletzing and C. T. Russell, 
POLAR electric field instrument observations of reverse polarity solitary waves, 
presented at Fall AGU meeting (abstract) Eos. Trans . AGU. 78(46), Fall Meeting Suppl., 
F621, 1997. 

2.69 H. Kawano, G. Le, C. T. Russell, S. Kokobun, T. Mukai, T. Yamamoto, Y. Saito, G. 
Rostoker, H. E. Spence, G. K. Parks, and M. J. Brittnacher, Substorm influences in the 
polar magnetosphere presented at the Society of Geomagnetism and Earth and Planetary 
and Space Sciences, Fall meeting, Sapporo, Japan, October 1997. 

2.70 B. Popielawska, G Gustafsson, and K. Stasiewicz, F. S. Mozer and C. T. Russell, Electric 
field characteristics of the high-latitude magnetopause, EGS meeting, Nice, April, 1997. 

2.71 C. A. Cattell, K. Sigsbee, A. Bowser, C. W. Carlson, R. Ergun, J. McFadden, F. S. 
Mozer, W. Peria, G. Le, C. T. Russell, R. Strangeway and R. Elphic, FAST observations 
of field-aligned currents and electric fields during the January, 1997 CME event, 
presented at Spring Meeting of AGU, (abstract) Eos . Trans . AGU, 79(17), Spring 
Meeting Suppl., S300, 1998. 

2.72 X-W. Zhou, C. T. Russell and G. Le, The solar wind and tilt angle control of the polar 
cusp, presented at Spring Meeting of AGU, (abstract) Eos . Trans . AGU, 79(17), Spring 
Meeting Suppl., S300, 1998. 

2.73 B. J. Anderson, L. J. Zanetti, D. Lohr, B. A. Toth, D. G. Sibeck, C. T. Russell, T. 
Mulligan, M. H. Acuna and R. L. Lepping, Magnetic field observations from NEAR and 
POLAR during the NEAR Earth flyby on January 22-23, 1998, presented at Spring 
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Meeting of AGU, (abstract) Eos. Trans . AGU, 79(17), Spring Meeting Suppl., S300, 
1998. 

2.74 D. L. Chenette, S. M. Petrinec, J. Mobilia, P. C. Anderson, D. L. McKenzie, T. J. 
Rosenberg, A.T. Weatherwax, J. M. Quinn, G. K. Parks, L. A. Frank and C. T. Russell, 
Aurora austrialis and the Polar perigee pass of 27 May, 1998, presented at Spring 
Meeting of AGU, (abstract) Eos . Trans . AGU, 79(17), Spring Meeting Suppl., S300, 
1998. 

2.75 H. A. Elliott, R. H. Comfort, P. D. Craven, K. B. Baker, T. E. Moore and C. T. Russell, 
Simultaneous ion convection in the polar magnetosphere and ionosphere, presented at 
Spring Meeting of AGU, (abstract) Eos. Trans . AGU. 79(17), Spring Meeting Suppl., 
S302, 1998. 

2.76 J. U. Kozyra, P. Song, M. O. Chandler, T. E. Moore, M. P. Wuest, C. T. Russell and R. 
R. Anderson, Multi-instrument, multi-spacecraft analysis of the June 20, 1996 cusp 
crossing by the Polar spacecraft during northward IMF conditions, presented at Spring 
Meeting of AGU, (abstract) Eos. Trans . AGU. 79(17), Spring Meeting Suppl., S3 1 1 , 
1998. 

2.77 J. Dombeck, C. A. Cattell, J. Crumley, F. S. Mozer, M. Temerin, M. K. Hudson, V. 
Marchenko, C. T. Russell and R. Pfaff, Polar obsrvations of solitary waves in the auroral 
zone, the plasma sheet boundary and the cusp, presented at Spring Meeting of AGU, 
(abstract) Eos . Trans . AGU. 79(17), Spring Meeting Suppl., S3 16, 1998. 

2.78 P. A. Puhl-Quinn, J. D. Scudder and C. T. Russell, First defensible walen tests at the 
magnetopause for northward IMF documents necessary ingredient for direct detection of 
reconnection poleward of the magnetic cusp, presented at Spring Meeting of AGU, 
(abstract) Eos . Trans . AGU. 79(17), Spring Meeting Suppl., S317, 1998. 

2.79 J. D. Scudder, P. Puhl-Quinn, J. C. Dorelli, H. J. Cai, S-W Chang, N. Maynard, F. S. 
Mozer, T. Onsager, C. J. Farrugia, K. W. Ogilvie, C. T. Russell, T. E. Moore, J. S. 
Pickett, S. Fuselier, W. K. Peterson, R. B. Torbert and R. W. Fillius, Reconnection layer 
geometry, topology, flow characteristics and penetration of the diffusion region for 
northward IMF poleward of the cusp, presented at Spring Meeting of AGU, (abstract) 
Eos . Trans . AGU, 79(17), Spring Meeting Suppl., S329, 1998. 

2.80 C. T. Russell, G. Le, F. R. Fenrich and J. G. Luhmann, Ring current Predictions, 
presented at the 1998 Western Pacific Geophysics Meeting, (abstract), Eos. Trans . AGU, 
79(24), WPGM Suppl., W93, 1998. 

2.81 C. T. Russell, G. Le, P. J. Chi, X-W. Zhou, J-H. Shue, S. M. Petrinec and P. Song, The 
extreme compression of the magnetosphere on May 4, 1998 as observed by the Polar 
spacecraft, presented at the 32 nd Scientific Assembly of COSPAR, Nagoya, Japan, July, 
1998. 
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2.82 J. Chen, T. Fritz, R. Sheldon, J. Pickett, C. T. Russell, The discovery of a new 
acceleration and possible trapping region of the magnetosphere, presented at the 32 nd 
Scientific Assembly of COSPAR, Nagoya, Japan, July 1998. 

2.83 C. T. Russell, The polar cusp, presented at the 32 nd Scientific Assembly of COSPAR, 
Nagoya, Japan, July 1998. 

2.84 I. Sandahl, S. Savin, J. Blecki, N. Borodkova, E. Budnik, J. Buchner, A. Fedorov, H. 
Kawano, S. Kokubun, N. Maynard, M. Mogilevsky, T. Mukai, Z. Nemecek, N. 
Nikolaeva, B. Nikutowski, M. Nozdrachev, G. Parks, A. Petrukovich, S. Romanov, V. 
Romanov, T. Romantsova, C. T. Russell, J. Safrankova, J-A. Sauvaud, F. K. Shuyskaya, 
V. A. Stepanov, T. Yamamoto, L. Zelenyi and X-W. Zhou, Case studies of the 
multispacecraft cusp/cleft/magnetosheath encounters, presented at the 32 nd Scientific 
Assembly of COSPAR, Nagoya, Japan, July 1998. 

2.85 S. Savin, L. Zelenyi, L. Budnik, N. Borodkova, A. Fedorov, N. Nikolaeva, M. 
Nozrdachev, S. Romanov, A. Petrukovich, Yu. Yermolaev, T. Mukai, H. Kawano, S. 
Kokubun, R. Lundin, I. Sandahl, C. T. Russell, N. Maynard, G. Parks, E. Amata, J. 
Safrankova, Z. Nemecek, J. Blecki, J. Buechner and B. Nikutowski, Manifestations of 
boundary layer dynamics in substorm activity. Multi spacecraft study, presented at the 
32 nd Scientific Assembly of COSPAR, Nagoya, Japan, July 1998. 

2.86 J. S. Pickett, D. A. Gumett, M. J. Ledocq, J. D. Menietti, J. D. Scudder, J. B. Sigwarth, J. 
R. Franz, P. M. Kintner, B. T. Tsurutani, Y. Kasahara, I. Kimura, J. Chen, T. A. Fritz, J. 
B. Blake, W. K. Peterson, S. Watanabe, H. Fukunishi, T. Mukai, C. T. Russell and R. 
Pfaff, Plasma waves observed in connection with cusp energetic particle events and their 
correlation with POLAR and AKEBONO satellite data, presented at the 32 nd Scientific 
Assembly of COSPAR, Nagoya, Japan, July 1998. 

2.87 J. A. Newbury, C. T. Russell, M. Gedalin, F. S. Mozer and J. Wygant, Fine scale electric 
and magnetic bow shock structure: POLAR observations, presented at the Fall AGU 
meeting, (abstract) Eos . Trans . AGU , 79(45), Fall Meeting Suppl., F713, 1998. 

2.88 S. P. Slinker, J. A. Fedder, J. G. Lyon, C. T. Russell, R. Fenrich, J. G. Luhmann and N. 

A. Tsyganenko, Modeling POLAR-MFE measurements by MHD simulations: 
comparisons and itnerpretations, presented at the Fall AGU meeting, (abstract) Eos . 

Trans . AGU , 79(45), Fall Meeting Suppl., F752, 1998. 

2.89 P. Janhunen, A. Olsson, H. Laakso, W. K. Peterson, J. D. Scudder, C. W. Carlson, F. S. 
Mozer and C. T. Russell, O-shaped potential: A new way to look at auroral acceleration, 
presented at the Fall AGU meeting, (abstract) Eos . Trans . AGU , 79(45), Fall Meeting 
Suppl., F763, 1998. 

2.90 J. H. Clemmons, F. S. Mozer, H. Laakso, R. F. Pfaff Jr., P. J. Chi and C. T. Russell, 
Electric ULF waves measured by the Polar spacecraft, presented at the Fall AGU 
meeting, (abstract) Eos . Trans . AGU , 79(45), Fall Meeting Suppl., F767, 1998. 
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2.91 M. M. Huddleston, J. L. Burch, D. L. Damsey, D. A. Gumett, T. E. Moore, W. K. 
Peterson, C. J. Pollock, C. T. Russell, M. P. Wuest and D. T. Young, Transversely 
accelerated auroral ions observed at high altitude by instruments on the Polar spacecraft, 
presented at the Fall AGU meeting, (abstract) Eos . Trans . AGU, 79(45), Fall Meeting 
Suppl., F769, 1998. 

2.92 N. A. Tsyganenko, G. Le, C. T. Russell and T. Iyemori, (No title) presented at the Fall 
AGU meeting, (abstract) Eos. Trans . AGU , 79(45), Fall Meeting Suppl., F771, 1998. 

2.93 X. W. Zhou, C. T. Russell, G. Le, S. A. Fuselier, J. D. Scudder, F. R. Fenrich, J. G. 
Luhmann and J. A. Fedder, Solar wind and dipole tilt control of the Polar cusp, presented 
at the Fall AGU meeting, (abstract) Eos. Trans . AGU , 79(45), Fall Meeting Suppl., F771, 
1998. 

2.94 B. J. Anderson, C. T. Russell, C. A. Cattell and S. A. Fuselier, Electromagnetic waves 
from 0. 1 to 4 Hz observed by Polar in the magnetosphere, high-altitude cusp, and Polar 
cap, presented at the Fall AGU meeting, (abstract) Eos . Trans . AGU , 79(45), Fall 
Meeting Suppl., F772, 1998. 

2.95 G. Le, C. T. Russell, D. E. Huddleston, R. J. Strangeway and F. Konstantindis, POLAR 
observations of Ion cyclotron waves in the cusp, presented at the Fall AGU meeting, 
(abstract) Eos. Trans . AGU , 79(45), Fall Meeting Suppl., F772, 1998. 

2.96 P. J. Chi, C. T. Russell, G. Le and J. H. Clemmons, High-latitude ULF waves observed 
by the POLAR spacecraft, presented at the Fall AGU meeting, (abstract) Eos . Trans . 
AGU , 79(45), Fall Meeting Suppl., F777, 1998. 

2.97 C. A. Cattell, K. Sigsbee, A. Bowser, W. Peria, C. W. Carlson, M. Temerin, J. 
McFadden, R. Ergun, F. S. Mozer, R. Strangeway, G. Le, C. T. Russell and R. Elphic, 
FAST and Polar observations of field-aligned currents and convection electric fields 
during ISTP CME events, presented at the AGU Chapman Conference on 
Magnetospheric Current Systems, Kona, Hawaii, January 1999. 

2.98 C. T. Russell, X-W. Zhou, P. Chi, J. Raeder, R. J. Strangeway, H. J. Singer, H. Kawano, 
T. E. Moore, W. K. Peterson, J. B. Cladis and E. Zesta, The response of the 
magnetosphere to the sudden impulse of Sept. 24, 1998, presented at the Spring AGU 
Meeting (abstract) Eos. Trans . AGU , 80(17), Spring Meet. Suppl., S244, 1999. 

2.99 R. J. Strangeway, C. T. Russell, D. M. Klumpar, C. W. Carlson, J. P. McFadden, R. E. 
Ergun, R. C. Elphic, T. E. Moore and W. K. Peterson, Observations of intense ion 
outflows and cusp-region field-aligned currents during the Sept. 24 th and 25 lh 1998 
magnetic storm, presented at the Spring AGU Meeting (abstract) Eos. Trans . AGU , 
80(17), Spring Meet. Suppl., S245, 1999. 

2.100 E. Zesta, P. J. Chi, C. T. Russell, J. Raeder, G. Le, K. Yumoto, H. Kawano, K. Kitamura, 
V. Angelopoulos and M. Moldwin, The response of the magnetosphere to an 


14 



interplanetary shock: Ground-based observations of the sudden impulse on Sept. 24, 

1998, presented at the Spring AGU Meeting (abstract) Eos . Trans . AGU , 80(17), Spring 
Meet. Suppl., S245, 1999. 

2.101 W. K. Peterson, J. B. Cladis, O. W. Lennartsson, H. L. Colin, T. E. Moore, C. T. Russell, 

C. A. Kletzing, N. C. Maynard and G. Lu, Energization and escape of 0 + into the Earth’s 
polar cap and magnetotail, presented at the Spring AGU Meeting (abstract) Eos. Trans . 
AGU , 80(17), Spring Meet. Suppl., S249, 1999. 

2.102 J. Raeder, C. T. Russell, P. Chi and H. J. Singer, Global simulation of the response of 
Earth’s magnetosphere of the Sept. 24, 1998, interplanetary shock, presented at the 
Spring AGU Meeting (abstract) Eos . Trans . AGU , 80(17), Spring Meet. Suppl., S249, 

1999. 

2.103 S. A. Fuselier, K. J. Trattner, S. M. Petrinec, C. T. Russell and G. Le, Cusp observations 
of high- and low-latitude reconnection for northward IMF, presented at the Spring AGU 
Meeting (abstract) Eos. Trans . AGU , 80(17), Spring Meet. Suppl., S282, 1999. 

2.104 S-W. Chang, J. D. Scudder, J. F. Fennell, R. Friedel, C. T. Russell, R. P. Lepping and H. 
E. Spence, Observations of energetic ions in the magnetosheath on May 4, 1998, 
presented at the Spring AGU Meeting (abstract) Eos . Trans . AGU , Ml 7), Spring Meet. 
Suppl., S283, 1999. 

2.105 X. Blanco-Cano, G. Le, C. T. Russell, R. J. Strangeway, S. A. Fuselier, K. J. Trattner and 
B. J. Anderson, Ion cyclotron waves in the polar cusp, presented at the Spring AGU 
Meeting (abstract) Eos. Trans . AGU . 80(17), Spring Meet. Suppl., S284, 1999. 

2.106 J-H. Shue, P. Song, C. T. Russell, M. F. Thomsen, Dependence of the magnetopause 
erosion on southward IMF, presented at the Spring AGU Meeting (abstract) Eos. Trans . 
AGU , 80(17), Spring Meet. Suppl., S285, 1999. 

2.107 X-W. Zhou, C. T. Russell, J. Newbury, J. H. Shue, P. Song, S. M. Petrinec, J. Wygant, J. 

D. Scudder, F. S. Mozer and J. G. Luhmann, The extreme compression of the 
magnetosphere of May 4, 1998, presented at the Spring AGU Meeting (abstract) Eos . 
Trans . AGU , 80(17), Spring Meet. Suppl., S288, 1999. 

2.108 F. R. Wygant, C. A. Cattell, A. Keiling, F. Mozer, M. Temerin, W. K. Peterson, K. 
Trattner, J. Scudder, C. T. Russell and N. Maynard, Observations of intense electric field 
structures at the May 4, 1998 magnetopause crossings, presented at the Spring AGU 
Meeting (abstract) Eos. Trans . AGU , 50(17), Spring Meet. Suppl., S288, 1999. 

2.109 J. U. Kozyra, P. Song, M. O. Chandler, T. E. Moore, C. T. Russell, S. S. Stahara, J. R. 
Spreiter and J. H. Shue, POLAR magnetosheath observations on May 4, 1998, presented 
at the Spring AGU Meeting (abstract) Eos . Trans . AGU , 80(17), Spring Meet. Suppl., 
S288, 1999. 
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2.1 10 J. D. Scudder, P. Puhl-Quinn, F. S. Mozer, J. Wygant and C. T. Russell, The generalized 
walen tests throughout the May 4, 1998 magnetopause traverses, presented at the Spring 
AGU Meeting (abstract) Eos . Trans . AGU , 80(17), Spring Meet. Suppl., S289, 1999. 

2.111 G. Le, J. Raeder, C. T. Russell, G. Lu, S. M. Petrinec and S. A. Fuselier, Polar cusp 
region under strongly northward IMF: POLAR observations and MHD simulations on 
April 11, 1997, presented at the Spring AGU Meeting (abstract) Eos. Trans . AGU . 
80(17), Spring Meet. Suppl., S289, 1999. 

2.112 A. D. Keiling, J. Wygant, C. Cattell, M. Temerin, F. Mozer, C. Kletzing, J. Scudder, C. 
T. Russell and W. Lotko, Electric and magnetic field observations in the plasma sheet 
boundary layer at 4-6 Re by Polar, presented at the Spring AGU Meeting (abstract) Eos . 
Trans . AGU , 80(17), Spring Meet. Suppl., S300, 1999. 

2.113 X. Cao, J. D. Scudder, F. S. Mozer, J. D. Menietti and C. T. Russell, Electron 
temperatures in the plasmasphere using polar plasma, electric and plasma wave data, 
presented at the Spring AGU Meeting (abstract) Eos . Trans . AGU , 80(17), Spring Meet. 
Suppl. 311, 1999. 


16 



